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(2) 

1 

[#f*W#©ISB] 

h7j±mmmnzMtem-?z>m%.<Dmmw:&ii. mms 

ti. K**«©«^©inJ|£SfT&3inJHS£. ftta* 
4*tt©*ss©2*«ff»£-r*2t««^s»*e*E& 

Jt5t^g:<h, i»E**©a»««»©aia«^. HufBiDSE /0 

<r>X< hffi©H*#«*||Clii-r«MMSE'J'X-f hi* 
fltE*R©ffitt**©Hia«^Sfll^T. ME 

tc so* < s* tar * SJ* 

©**#«£ttiU*#fa*£fc*rKH*2Ftfi*Jg«* 
^ffl «riTBf«o«3iit ict o ffiE8ttfc«ft& *tti-r as 

Rr-i'WtftOOTSl t»T -> >#>»H/7 P U * ROT 

© -> >*JH/ >"J A £ ©ingLSrfTfc 5 «3&©JtaS2s£ffi 
Afc»l©iQjW*£. MMSEI;I^<W htffl 

©**s««*&m©*s^a£, mm&'&vmncD 
*«^t«tMb«***»-r*» 2 si 

2©*IP#ft©tH*fl|#R«#Ba»^*ffl^T*e»4* 

tt©**$©2**«*£-ra2e«^*#*e*is«i 

tcs^x^x-r Hia©tt**e^»:m-r-s>MMs e^x 

■f hiaHSBi:. MBJ6l©i0j|£#a©Hiaflr^SJBt» 

x-r h<i©i«^*©<hMiij3tE*[S]jt^ic*^<iij*^[6] 
ffl-raa*{t«**»*£. «£trifft©a»ttttft9ffi; 
ttitft©i£&itftL9ffi>» s jh v»r«*jt£ 
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2 

#uyy#*±#T*«R©Stt*ffla«W:. £-£trc 

T, 

MMSEKStJ^X-f h«©1«3fcHt«4:, 
EBJ*#l8j Jfe£«ft * Vfch(Dii<DmW*:?f-oT 
fr*> ft £ £ r> tc fe © © >£R ^^46 •5«gE-C* -5 d <h £4$ 

4 ] SUET* U' ^ U * £fi£rLX y h c *s n 

T, 

mm i exbjb 2 «© tvf keir©^* u * ± 

J&J1X y b . 

CHI** 5] 7l/-7>rt^lT§ibfcX^i/ 
h5A&«fc«^£i£ffi«nr£fflR©M&1lig|$<L. MMS 
Etc*-^< ^x^T htt©tt*ftfB«Ki£ffilt&©ffi4»© 

*ft^nfc**-r«tt«©*j|£«*«r*.fcss 1 o**^ 

a<£. tt*Jjra©«^©iJQ#«fT&3iIlJ!£8fc. ttftl* 

«©«#ca*fl:«»s3Rj|t-raiB2©*j|t#at. ® 

JB2©«*^S©ffl*«^Rr/#HH«^*ffl^TeW* 
tt©ii)£ttSJ|cau ^©tti!f&S£f£S§2©f|l|fE^a 
©aj*m^lc^#f-5ii£(cJ:D. »Sfi»tt«)^:t$ 

© 2 m t. r a m mmn * »« £*tigj££^a t . 

HE**©a»«*«©ffl*«^, MEiIlJMg©ttiafi-* 
Stf#I®f*ffl^tiiBMMS ElcScK >>X< Ml 
©«*#«ft*WT*MMSE9x-f HSHMBt. ftE 
ttft©ifitttt*©mafflreSffl^T. **HfcLfcHJ*# 
isj*^ics-rJ< m*^rrti}t««**»ffirasi*^iaiit 

*attt*«fl:Lfciij**iai*t^fca£^<Bj*^(fi]it>& 

«jRftffl^TBfS©»[fffc«komE«»ft:«l!c*I!ctH'r 
*a»flS«»«Ht*i. S^tf2£U:©At**#jSKH:W- 

s nfc* ft ©igfem&sas 1 , 
»**©a»ifi*«ia«* 6 ©ta^«'t$rffl ^tsai*^ 

* tineas t. 

c*«r»T»u u&e*4*tt©«iffiit*3Ri!fr 3 ©^ 

Sfgt. l*»*«©«^K:<!irE«*fl;L&iiJ**K*i* 

S1fift©*#gg€:<i^fel4©*S[^a<i:. ^^^2^ 
±©^X»lSK:KW6tl*:**©HlSlt«iaa54:, 

[0^6] 7U-7>ft^LT§iLfc7^^ 
K7Ai£»ft^*i£M«-r-5ffiR©j£i£flS:Sf'<i:, MM S 
El-S-Z*< ->x-T hffi©ffi*£f9:«tttt4&tt&©ffi4t© 

nic*»-i-*«»©*iiE»*«AfcJB i ©^@¥ 



3 

^TWSt&*J**«T £ £ IC «fc 0 B&e8&#tttf> 2 
[0 0 0 1] 

[^BJcoJS-T^S^^^] DS-CDMAJ 

MS E (Minimum Mean Square Error) jg.lfe\Zgi-3< T)l 

U X A £ jg fli L fe co K it £ o 
[0 0 0 2] 

[«e*<os^] ^^i/x^^^tmm^i?^ 

[0 0 0 3] COBB*»ftt5 1fStlT, TV — 

[0 0 0 4] ^(^)71/-7>rt^l/^c : F^t> 

[0 0 0 5] H4ttSE*«7U — 7>5 L ^*ffl^fc^F* 
>-fe^g©£^L, m 1 Xf-yil2Xf-yt 
MXf-v^^^fXr-v • A7l/i«l)SC!) 
t>CD£^r o Hfc*3^T\ 101-l-101-kfi7 
U—7>^-~rm^^ 1 0 2-1-1 0 2-k, 105 — 
1 - 1 0 5 — k tei!J£[eI8&, 103—11 — 103 — 1 
L, 103 — 21 — 103 — 2 Lteil— *f»JSOHF8*U 



(3) 0 0 1 - 1 6 1 4 8 

4 

yUAidt^-yK 1 0 4— 1 — 1 0 4 — k, 106 

- 1 - 1 0 6 — kttftlJHS, 107— 1—107— Lte 

[0 0 0 6] ft, miX^-^cO^^^M^^Scc^X 
7=— ^«dE i"T * C 1 1> nltBT* -5. 

[0 0 0 7] »»»*63l«SnfcX^^ h7AMfi 
■^tt. T V—T >^^IT 10 1-1-1 01-kt:J: 

[0 0 0 8] $Uf-yT11 if^^JWtfJfc© 
^U^U^fifcrLX-/ M03— 11— 103— 1L 
C7l/-7>ftif 1 0 1-1-10 1-kTSftb 

Bif^i/yu^Di^ti^n^o fit, Tlx— t 

^^^^iBtCRtt^nfcilffilllK 10 2-1-10 

iJP^ggl 0 4-1- 1 0 4 — kfC*3^TT*U^U*D 
icJcOWJrSiTu *©Rf«§e (ei -e k ) #»2 

[0 0 0 9] S2Xf-yT11 TiU^J^Ma- 
yH 0 3- 2 1 — 103 — 2 L tC^ 1 Xr-y^^ 
iifl^eS^yy^l/yj^SB^^AA^n, 

£<> fLT, iSi£lHlBl 0 5-1-1 OS-kK^D® 

- 1 — 1 0 6 — klC*5^T, ^FS^r/U^D' CctOM 
JfL^tU f©Riffl^e' <e* i - e' k ) 

5^— VI 0 7 — 1 — 1 0 7— Lt^JfjPA^n-So 

^ [ooi o] =L-^^^^)iMm\zmn^nrz^mmi 

0 7-1- 1 0 7-LH »2^a— 

[0 0 11] u^t, ft&<D=F»U7Vjj$itiiZL-y b 

At^-yhSSTBTfeO, 10 3H H4fC*5tt 
SftXf-y©T»U^'J 111-1 

- 1 1 1 - p ttig»*8lg«, 1 1 2 - 1 - p tastsa 
ffi^gB, 113 — 1-113 — k«T I/— 7>"ri-m? 

40 *fjC^Ktte»nfcifil£««, 1 14-1-1 14-ktt 

in«», i 1 5ttia*^i6i*efc*tJ<9x-f hmw& 

fr&S^X-f 116ttt-A7*-7», 1 

17ttg»»*«S, 118t*fgff»* 119J4RAK 

e^«»» i 2 ofcj^-^wjeap, 1 2 i«»ff8. i 

22 — 1-122 — k te?H»§§, 123—1-123— 
ktiJD^S, 1 2 4- 1- 1 2 4 — kttSl£«a5, 12 
5— 1-125-k tt-&/£»£S"r. 
[0012] ft, a?ffim#LS8B 1 1 1 - 1 - 1 1 1 - p 
fttf S*S1IMaS» 1 12-1-1 12-p»t Sitfi^ 
50 oe»«»*«sat*^cfct)**itt-5^6, 
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[0013] iS5fi£tSc«aiigB i i i - 1 ~ i i i — p <om 
86i 1 1- 1 \zz>^TWtm-r -s^tfcr-s. 

[0 0 14] &&&&Sg|$l 1 1-1 fctt. S^f^X 
«->>^;H^^"'J*S Bn~S Bik (^lXr-vCi 

t^A^ns. m^mmi 13-1-113 

-kit. fn^nSIfi^XSKUffe 1 ~e k 

14 — 1 ~ 1 14-kli -eneiiXr- i?<Dis># 

ffSPl 1 5 chb*— i7*- vggl 1 6 tlCA^J-f -5. 
[0015] NStgffi 11511, 114- 

l~114-k©ffiM§S;Sl:, 7l'-7>ft$l t 
W^BP B 1BitC«fcoT^-r-5 f— A7*-vg|Sl 1 6^(7) 

)6f;a^<»*«ftah (h=l. 2, -k) (UT. 

1 1 6 a h * ^A^-TS. W 

[0 0 16] CiT. £0*2rfaJ63£«*©*tU:6rHH::-3 

[0 0 17] ->>7f?;US:n. T WBEgRUfifi 
(n) , €H&#t£££ (n) tra. 

[0018] a»iK*jas«og«fi^ft-€-n-eft. xi 

(n) ~x k (n) tS-Tdti-rSi:, 
Xh (n) =| (n) s (n) exp (j (h— 1) 
<P) 30 
<t>= (2k/ A) d s i n 6 
ffiU h=l, 2, k (UITB«) , 

TBI*PErlfil©*fl:f4*#<3a:^ ! b©tra) . 
[0 0 19] L*>U SfUf^-xh (n) Ktt, 

<t, T^#fc4g«Tr£ft<&S©T, x h (n) 40 



h (n) =g (n) s (n) exp (j (h-1) 4>) 
+ I h (n) +N h I h (n) ttT#J*#\ N h 

[0 0 2 0] »>x< hStffffil 1 5tt. AfcSftfcSfi 
m^xh (n) Sffl^T, KT©jRlHcJ:Dfil**|Rj* 

[0 0 2 1] m*>, 

[0 0 2 2] 

_ x 2 (n) 
x^n) 

_ £ (n)s(n)exp(j0)+l 2 (n)+N g 

^ (n)s(n) + l 1 (n)-f-N 1 
= A,exp(j<tO 

x k (n) 

a k = 

x,(n) 

_ £ Cn)s(n)exp(j(k-1)q>) + l k (n) + N k 

4 (n)s(n)+l 1 (n) + N, 
= A k _ ie xp(j(k-1)cl)") 

[0 0 2 3] ^^Tf. Ai ~A k -i tt, fflR^If 

^<75»StC«fcD. Ml/fclttt&eai>OTai, ©Jg 

[0 0 2 4] ^oT. If— A 7*— van 1 6 «. An* 
g§ 1 14—1-1 1 4 — k^ecom-^-en-^tltcSttT? 

©{f^SrjtofltL, y (n) ^tH^TS. 
[0 0 2 5] W*>, 
[0 0 2 6] 
[&3£2] 



y(n) = (n)s(n)exp(j(h- 1 ) 0)a b *H-^(| h( n) + N b )a h * 



[0027] ^m^-r^o 

[0 0 2 8] ::t> Ai =A 2 =• • = A k -l = 1 <tZh 



ah 



[0 0 2 9] 
HRSC3] 



exp (j ( 1 - h) <I> ~ ) 



50 



y(n) = k«(n) 8 (n) +£(l h (n) + N h )gt^ 

h= 1 

[0030] SfoT, c^iiJ3R^ra]«^^Sc<o^ff, in 

[0 0 3 1] fr< LTfcf— A7*-V8B1 1 6K*3^T 



k'-A7*-S>y (fkW. taW) iEtltzm^y (n) 
te. feJSKJt^gPl 1 7&tfftg§§l 1 8\ZAt>2ft 

[0 0 3 2] uCT, eDSKJt^gBl 1 7<DMmiZ-D^ 

[0033] feflss&itt^gs i i 7»4, btimm 



(5) #BS2 0 0 1 - 1 6 1 4 8 

8 

cO|SEfc]<E>{I*§P (n) (=s* (n) ) £y (n) \zm 
»U * teOgEftlTifc* 1/ I s (n) I 2 fcStC^I? 
T-5^£:KJ:D. e**MS6 (n) ^fffiTS. 

[0 0 3 4] W*>, 

[0 0 3 5] 

[*5*4] 



y(n)P(n) _ ( k * (n)s(n) +?><"> + N h W)s<n) 
I s(n) | 2 | s(n) F 

fEft.<n) + NLVV(n) 



[0036] srstti-ts. 

[0 0 3 7] CCf, T8Uh (n) . $8^N h ifiT> 

[0 0 3 8] 
HSSC5] 

(ai) = k^(n) ...(3*2) 

[0 0 3 9] 

[0040] x. en&ggjt^as 1 1 7 ttJEC. k | 

(n) Ofl^tStD. ¥i*H£«8#14k| " (n) £|£ 
tUL. C©¥^e«4*tt©**#««k£ "* (n) Sr 
k 2 •e«-3fc"bO**J|E»l 1 8(CA^T€>. 

[0 0 4 1] «|itS 1 1814. y (n) «t I 
/ kSSRWU ffi^z (n) 

[0 0 4 2] BP*.. 

[0 0 4 3] 

[*SC6] 



|s(n) I 8 
Z 



.(SCI) 



£0 



(n)= * n)j'(n) 
k 

= <T (n)£ *(n)s(n) 
= 1 <f~(n) | 2 s(n) 



(n) 



,70 



[0 0 4 4] 

[0 04 5] RAKEafSSl 1 9 «. K&M^C^Oe 

(**tfc#BK) U Z (n) £tB:*jT5. 
[0 0 4 6] HP*., 
[0 0 4 7] 

[gcs£7] 



z(n) = £*,<"> 



<=1 
P 



= £k"(n)| s(n) 



[0 0 4 8] *a*r*. -oims, £S84tte£s?-r i i 

i " (n) I 2 s (n) OfR*tlxT*»ai»o 

t^-scdt, RAKE^^gei i 9ir*3tiT«. /ur 

[0049] &tttttt&&-r£i (n) <o±$ 

tfKxz:iz<Dmmm&^-?e>\z. x h (n) =s (n) 

s (n) exp (j (h-1) <t>) + I n (n) +N h 



(n) j fc*fr-5T8»J36«-fc*l*l*3- ri h (n) +N 
h J £©tfcT**flM»*HF# <*t#*tt) tttfKUCi 
**i*U *©^x*fl-LTS«Lfc«#©«*0EjSSK 

l/» <t <^*. -5 T& -5 . 

[0 0 5 0] ST. RAKE-afiKHBl 1 9 (Dfcb^jfi^ 
tt. *U5tffil 2 OKcfcOHtttttteSftx-*©^^ 
jWTtotlS. Kttfkffl9flS 112-111 *Jj£g|5 1 2 0 
©«£tB2j«*fcg«gMft£*l 1 7*»6©3pi^e»« 
50 tt€ " (n) SrSffgl 2 1 C*3^T*JJ-r-B. 
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[0 0 5 1] Sfc, mW%$ 1 2 2-1-1 2 2-klt 
1 2 1 j^SOHiAft^Sr^X'f hSIffgfcl 1 5*>e><D£U 

T*fiE^n&->>2K;n^^ , u*sB f 2i -sb' 

[0 0 5 3] X, *D^g§ 123— 1 — 123 — kte, C 
CDX^— ¥<Dz/>#)V}/Zf*)l3S B' n-SB' lk^itfi 
Xf-y0y>^H/yU^SBu-SBik<J:coM$: 
UJAU SffiifcgBl 24-1-1 2 4-ktcJ:D*£Sca 

[0 0 5 4] Ti/-7>^^-^*f^tci^^e,n^^^ 

8S125-l-125-kH /UM^Sfiilif^: 
1-104 — k (106— 1 — 106 — k) tCA^^n ^ 

[0055] ^(DTu—ry^^mmi o 

3osjemMsgpi 12-1-11 2-p£#bsu a 

[0 0 5 6] 

[0057] l^u sj**fpj«i3tt*rJ<C7x>r h« 

[0058] ^nt^^TwrnKiBigi-r*. 
[0059] h^^mmmn^mm-r^mm^ 

[0 0 6 0] L#>U ii^SSlifii^^JA-X'J 



[0 0 6 1] £<0£ofc:ttiRK:*5W'£ If— AJBfiKK^n* 

MSElUCSoXLMS Tleast mean square J , R 
LS recursive least squarej , SMI Sample mat 
rix inversion J ^(DMMitT U XA &m 
cotf-A^fi£^^To 
[0 0 6 2] m&Jjfami£\ZM-3< tf-AX^TU >^ 
K<fcoTH\ gl6^J:-9tC^M^^^-ti-?>n^^^ltC7 
I/— T>^±<D\i — A aWtSnsc IMF 

£<0,fc3fctt»fc*^Ttt, €»f#tt£ (n) *# 

[0 0 6 3] 
CRSC8] 

/ k A 



s*(n) 



;(n)f 



[0 0 6 4] S*«T*££rt«TSfc<&D. (*2) 
COi^tCkf (n) tCiSiH-r-2>' <h^T^^:<fc£0. 
j&SSit^g&l 1 7fc*W-.6e»fttt€ (n) (DWtiUzm 

[0 0 6 5] -Ofr. MMSElillS^<LMS, RL 
S. SM I ^©gjg-fkTJUd'iJXA4ffltV tt*«^<D 

[0 0 6 6] BP^, un&C7;WJXAOfiffll:±0 

<>h*#J$U T*©flf»*«i^., 
8R«C45t>T*>e»«Hte (n) ©*ffl«M«JK:fr3 H 

[0 0 6 7] L^U MMS E&*SC£:3< 7;WJX 

fcfc, /^ttJSKtStt^ftfc&t'-A^-vgBK&l^ 
T. -t-©lBaflM**£T#!SHI** (P I LOTflMM¥© 

ft**l. »3fiRAKE^rit*TOfk*Jt^**«ffa: 
[0 0 6 8] *CT. #£93 tt, MMSE^$St'S^?< 

«>£<h AXO**tt«*t{ (n) 0flMB£ia 

a-T-5C.hlC.fcD. RAKE£j&a$Ki5tt5g*Jt£-fi£ 
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[0 0 6 9] 

[IISS£®ft-r&£:s6©^S] ^fgHJllc&^Ttt, 71/ 
&«-r£ttf&©i£&St95<h. MMSE(C»0*<^x< h 

**©*ji«s«*fc»i©*JMMa£. t£?n»tg©{i 
ss**-r*jS2©*jMMa£, tsm 2 ©snE^g©ai 

*«#Rtf*ilira^*m>Tlfce»#tt:©**S©2* 

*a*#iur*MMSE>?x-f hstjMBt. tfriBffl&© 
<id**ieilf€«»*J|tai-r*ill*^riajl65e«»iStJ|c« 

MMMSEfcS-^K^X-f hfit©1t^*tSttei'J* 

£^tftt&©i£i£ft$!iaBI5<i:. Kttft©j£ffift&gffi£> 
&©ffla«^*fflfrvr**Jt£j**fT&5«*Jt£j«« 

[0 0 7 0] X, 2Mg9JC:i5V>Ttt, iXf-^5» 
&5««c©inJ|t»**ilfcSBl©lllJ|t^Rt, MM S E 

ks^k ^x-r h«<aw*:K8«iftjg i omnc^a©ta 

*«*K*#T*«»©**»ft«A&m ©**¥R 

K**«©«^©*o**fTfcs*2©tojit^Ra:, 

RSB 2 ©in*^a©ttiaffi*K:«»fl:«*s*J|tT*J6 
2©5J*»t^|&<!:, K8 2©***»©aia«^Rtf*fiB 

««^*#*e»8sift)e*Rt. huI2^ i ©una^a© 

SflHTUEMMS EKScK ^x< htt©«t*#«* 

gffiT?.MMS E^X^f higggpi, iftfSSg 1 ©in»#^ 

3Ersiit«ff**jmi-r«Bi**ieiits«*ai**t. k 

MM S E l:S^< £x-f hflS©1S^«!StfefiJ3l5*(6)Jt 

ast©j§st&m5asgc«i:. ^$&©i£i£®$aJsgfca><s>©tB 
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fe5 ; -*flj£t£©ffl*f£ffl^T->>tfJUU7 P 
'JAR^uyj * ££^T-5»S5:©Bi£»#iJiSB 

[0 0 7 1 ] X. *f!WtC*5t»Ttt, HijaB^U^'J* 
HdlBRffeWiKS^. iWfBMMS EK*tJ< ^X-f hfii© 

s^fst. »«t-*wiBi!i**ia]it3effft*a»fl:b 

fc t> © <h ©** iff -o Xfr 5 ft * t. o fc <b © ©ffift 
[0 0 7 2] X« &5£WiZ&^Tfc. ffJS3^#uyjA 

fc. 

[0 0 7 3] X, *5RSKtC*5tiTtt, 71/- 7>7^£ 
©MlfemSPt, MMS E1CSC?< ^X-f MS©^*^ 
ft«*.fcJBl©*JM^ft£. K**«©«^©J0ffeff 

& 5 mast, **n*«©«^fc«*Mb«ftfc*jr*-* 

SB 2 ©**#»£. KSIS2©*J|E¥R©tBa«^fttf* 
Bl«^*fl!^TeiRtttt©fiJ£tt**HJU ^©*g** 

MS ElcSo*< tfX'f hfit©1S^^®^Wffi-r-2)MMS 
E£x-f hjRJMBi, |»E|gR©aS£««©ttia«*»S 
fflUT, »»fl:b&ilJ**W««tcSt5<ill*3Ef|SJli« 
ffi**HHlir*itt**rtHt)t«*«J)t«4:, KMMSE 

tr 2 &±©/**»j6KRtt &*&**©&!£*»«« 

«£«©«***** tu mm&m^m^miz^x 
wta bfce«s#tt©*t^ffl^*^'rsm 3 ©^s^a 
4: , mmw&vxmn \z mum.mt v ttm-fjfamfe&m. 

*fk»?&Z\£\Z&*)is>X)VV7>)t>*'£lfcrZ>&WL 

<Dmwm*mnfiit%4<Dm%3 i ®i£. *-^t»2£i±©^ 
x»«i=Rit6nfc«ft©s*s*»aast. Sr^tr^t 

[0 0 7 4] X. *^BJ{-J3^T«, 7U-7>ft5 
©jS»SMSP4:. MMS Ei:S^< OX-f MO«5g*S 

&mm&m'&e>mf%c>*n"en\zm&-r €.«&©*#§§ 



(8) 
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fciiraJWi, ttfip#«©«#lcKMMSElca-rJ<9 
<^x-r H«<o«*ft«£*mrsMMSE£x>f k?r 

[0 0 7 5] ^H^^^^ST^uyU^^JBK^Ln^ N 
K*3^T«\ MMS E^S^< ^7X-f hfi<D*St»^jD 

*3fw»t&?>, e«K*je^»tt* #HB«^*fli^ 

[0 0 7 6] X, ^^JCs&^S^UyU*^^.- 

cot, e«B*3fe^ajwA**ns«#tt, e»»tt& 

[0 0 7 7] X, ^KJOft^S^U^U*^^-— 
[0 0 7 8] X, ^K^f'^JS^^U^U^^JEfirLX 

[0 0 7 9] X, *nW\ZfrfrfrttW**>*.7^W. ^ 
[0 0 8 0] 

[0 0 8 1] mi\t*$£W\ZfrfrZ>7U-Y> : r±$:m 



#19 2 0 0 1 - 1 6 1 4 8 
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X7HO3' -11-103' -1L, 103'— 2 

1-103' - 2 l , 7 i/—T y^-r^mm 107'- 

1-10 7' — Ltt, T»I/^J*t!S^y M03 

— 11-103 — 1 L, 103 — 21 — 103 — 2 L, 

7 u-7>^-r^mm 107-1-10 7 -l tc^fic-r 
wzm-DTmmTz. ft, 7u-7>^-±^mmi 0 

7 ' -1-10 7' -Llif»l/^J*t^Xy h 1 
03'— 11 — 103'— 1L, 103'— 21 — 10 
3' -2 L<0«fi£<hfi^**>^T* Steffi* 

[0 0 8 2] H2tt*»WfC^*^ z F*uy»J*^a. 
x^hSr^-T. UltC&^T, 10 3' ta, glltC&tf^ 
«-X5"-vC0^1/yU^^^-X^ lll'-l 
-111' - p fctififfi«jfl3fi8, 1 1 2 ' - 1 - p teB 
tem^SSB. 1 13' -1-1 1 3' ™k^7k-7> 

^m^ttmizmizntcmt&m^ 114' -1-1 

1 4 f -kttUPBCS, 1 1 5' BDX< h«S*frfc'5 
^x-f hiRJSHB, 116' tefcf-A^-vgg, 1 1 
7' 118' 119' ttR 
AKE^/SgB, 12 0' tt^— ^*J^BK, 12 1' tt* 

12 2' -1-12 2' -ktt**S, 12 3' 
-1-12 3' - k \*mW2&+ 124' — 1-124' 

- k SRtttaS, 125' -1-125' -k te^/SHP 

[0 0 8 3] ft, 1jmm 1 14' -1-1 14' — k tt 
miCOiJP^^g, S^§gl2 1' IJ8 3©*im * 
IfLgg 1 2 2 ' -1-12 2' - k ttSB 4 ©HHS^©, f£ 

m^m^m 117' 2sttf *»« lis' seans*^ 

atbTfflW RAKE^f&gB 1 1 9 ' SS^tk'&fiEIB 

[0 0 8 4] »»S36^2lfi$tlfcX^47 h7AKM 
^fte, 71/-T>^^-^1 0 1-1-1 0 1-ktZct 

[0 0 8 5] ST, ^i^l/yUiJMax^h^ 

ixf-^t><otfftnn bi 1 <D7u—7>^-f-m^- 
101-1-10 1 — kT&mznrzx^z h?i±&WL 

fflSffil 1 1 ' - l- l l l ' -pO^TtcA^^n 

^>o x, att^*up r u*««*«*2xy-^etP*ot> 

(OT'fctlH SS;*^— >^Sa>R£«*f e 1 -e k ^, 

*n-enifi*tikftia« nr-i-iir-pot 
[0086] ic, si^i/^u^Max 7 h&m 

2 Xf- v^JEtftcOfe^-Cftna, Sff^^— i?fc'o<Dis> 
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^UU-yj^S Bn-S Bi k , SB 2 rSB 2 k> S 
Bpi^S BpkfciMSIIWaSWl 1 1 ' - 1- 1 1 1 * - 

pic-^n-enAasn*. 

[0 0 8 7] iBtttt&sffi nr-i-nr-p 

WiWffll l 1' - ll:^^Tia9Bt5Ctl:t5o 

[0 0 8 8] ST, i£££ft#L31gS 1 1 1 ' -l<£>i£5£« 
8113' -1-113' —k\ZAf}£tlfzX^2 h ^ 
Affittfi-^XttfiJX^— S?CO«M«^e i -e k tot, 

H*ffltr^TajsE*«ia*«jfisn*. 

[oo8 9] fit, asffi««i3i*iK5anfc«^tt. s 

ntf. If— A?* — vffil 1 6 ' (C-^OS*A*$tl, 

fcfttf, iP#§g 114* -1-114' - k JC*3^T. 
SffT,^— > 7 ^^C0->>^;H/7 P U # S B ii — S Bik£<£> 
»D#ffl:3a^fftonT*^, b*-A:7*-vai 16' I: 

[0090] tr— a:7*™vsbi 16' mmxtjm 
^n^en tc» lt^x< h«»»i i 5' ^soi 

^-tnssantUT*^, /*x^£<0««tt*«t?*K 

UDff«<0«^JCj#bT^X-f htflJICffll 1 5' 

[0 0 9 1] — ^x*f N^^SBi 1 5 ' temitEt:- 
A?* — TgEl 1 6' ^<Z>A*«^€r#l!£Ujfc*>a><t:* 
B'J&A*2ns#flgfI-Sf (P I LOTW^OgEfctfi 
^) Sffl^T* t:-A:7;*-VgBl 1 6' <7)&*&fl:^ft 

ft5«k5&MMSE , >X>f hfflSrMMS ES*6^S"^< 
7;i/^UXAfc«£oT£tt»U *©***fi*t!-A7 
*-vg$ 116' tC^A^ 0 
[0 0 9 2] ZZ.X\ tf— A7t- Vgg 116' . ^X 

[0 0 9 3] 0 3 t: — A7* — VgB 116' , 
-f hgCSSB 115' CD#tJ&£^-to 
[0 0 9 4] fi, 116'— 11 — 116'— lk tefil 

1 1 5' -lttMMSE'JX'f 11 
5 ' - 2 ttS3fc*ft«^«*«JS«, 1 1 5 ' - 3 tt« 
1 1 6' -2 0teiD»§§, 116' - 
3 OfctSJHgSrg-T. 

[0 0 9 5] ffSl 16' »1 1-116' 

-1 kttflSl©*JMMi, ftlJHSl 16' -2 0ttS2 
<&llO#*», iHlitSg 1 16' - 3 0 \tm 2 ©SJMMS. 

««ftffift» i i s ' - 3 , mwm i 1 6 ' - 3 

0 , fcM&mfem 117' fttf K£8 118' ZfcMtt 
[0 0 9 6] MM S E^X-f hSISEgBl 15' - 1 tt. 
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bf— A!7*— Tffil 1 6' ^<DA;ft^£#®b/t*><7> 
RtflMIBW^P (n) Sffl^T, ira#g§116' -2 0 

^tn^fi^y (n) &mmMmzi&~3<£o\z. t?-A 
^^-vgpi i 6' ^<Dxtimn(D^n^n\z^^xm 
w-r^^x.^ n*MMSEaei:s^< 7;^ux 

AlCftotiWf* (KTS«W HISMMSE9 
x-f htt£WT) o 
[0 0 9 7] MMS ESigCSoX 7J^U 

LMS Tleast mean square J , RLS Trecu 
JO rsive least squarej , SMI Sample matrix invers 
ionj «¥*t»o. *mMm\Z£i^T\Z, lWilTLM 
S^iSfflT^Cch^-r^o fe-fe^Ar, JO^Sl 1 6' — 

116' -2 OOWAflf^ST* it 

J&*Big>'&n<5«fc'5fw) , fcf — A 7 — Tffi 116* 

AAft^co-tn^nt^tiTRDfr^s^x^f hm*w 

[0 0 9 8] ST, ©J*#|B]*£«S«ff« 1 15*- 
2tt, Tl/-T>7 z -^^TOi§:®^RS^ c toT*'r^e 
20 -A7^--vgpi 1 6' ^.cOA^fa^cOffiffllHlfe'rtl^ 

ft) »«fcffift3iffagi i 5' -3t-A^T 

[0099] m»<tmm*m ii5'-3n mms 

6'— 11 — 116'— 1 klC*3^TMMSE^7X>f H 

fcMftftZ (n) &BttT*fc»©«ttft«ft**Ui 
IHS8 116' - 3 0 tCA^-T^o 
[0100] fH^gg 116*— 11-116*— lk \t 
AJjiB^tn^tUZ-D^T. MMS E^X-f Hfflcolt^ 

m&t(Dmn$:?T^. ua»88i u' -2oi«©is 

[oioi] Mtc, issi i6*- 

3o\z^x. mmt&Mmw&i 1 5' -3^s<©« 

M»Rt**Sn, t*-A^^--7gCl 16' <Z)HJ* 

[0 10 2] CG>tT— A?* — Vffil 1 6 ' OT^^Cgg 1 
16'— 11 — 116'— 1 k«C*5l^T*#*fT3S5M 
40 MSE»)x>f Ml©«**8*. 10BS116' - 2 0 

cfc 0 , J»^g§ 116' - 2 0 OUi*(S#(0«^**T* 

[0 10 3] H2<Z)RMirHSA<, e-A7*- VgB 1 
16' JC45^Tt;-A7*-5>y (Kg. fiD»^CD- 

m®i i i 7 * r«»»b i i 8 * ^^-n^titcA^^n 

5^ [0 10 4] CCT, ejfiKffi^gBl 1 7 ' ICA*>£*1 
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(n) RZt^CDmm&'&t "* (n) £HffiU € "* 
(n) S»»ffil 1 8* IC^AS. 

[0 10 5] 1 1 8 ' tC*3^Ttt, t*-A7*- 

■7 116* (D&JjmmzfcM&mfe&l 1 7' ^6 6!)* 
l^fe^#ttC0«**SI ~* (n) tOSfftRl^ R 
AKE^ESgBl 1 9 ' \Z-$x.Z> 0 Z<DmW%kW\Z£V, 
/U©fl*RSaT I « (n) I 2 A«MIB^©fi«S:t 
LTSitlT^OT?. RAKE^f&gPl 19' tt, i£t£ 

«««»i 1 1' - l&zfmmz/^xcDmmmmmz 

[0 10 6] RAKE£-f£g£l 1 9' frZO&iim^ 
\Z, -r-^W^BBl 2 0* tCctO^Mchlt^^n^-^ 

a&siBi 12' -1-H2* — ptcA^n-So 
[0107] Btt*«ia»oa*»fp. ««ara«-e» 

mt&mmm^i 12' -l^mmz-D^xmrn 

[0108] x-^weai 2 o* a>s<a«*irau ^» 
si2T iz&^x. fcm&mmmi 1 7* fr*>wm 

SJS&ttS * (n> t*»Sft*. 
[0109] m*S 121' (Offl*«^fi, 1 2 

2* -1-122' -kiCA^n, ^X-T KSIffgBl 
1 5' OH#;Sft*««R«»» 1 15' -2* SOS] 

U^'J*SB' 11— SB' iki tTM(Z)Xf-y(:4 

^n^ «£«fflaffi 112' -2-H2' -p^e 

fel^fC, y/WH/^U^SB' 21-SB' 2 k* 
SB' pi-SB' pk^m^cDX^-^co^T^^l/ 

[0 110] mW%$ 122' —1 — 122' — k coffin 
{f^H3. mWmi 2 3' -1-12 3' — kKfcA*^ 
ft, MX5^-> ? T^J5e$n^->>#;i/UyU^SBn- 
SBiktOi^ (SB' 11-SB11, SB' 12-S 
Bi2> SB' ik-SBik) d*ffl*Sft£. 

[0111] PltfiiagB 124' -1-124' -kte, 

[0112] 125' —1 — 125' — k tt, /X 

e 1 k ^l/t/U^D' 11-D* ikSrW* 

[0 113] ftJR*^— v0)7l/- T>^^~§fi«Sl 0 
7 ' -1-10 7' -Lte, ^U^U^^JSE^-^y h 
10 3' ORiSfRffl^gB 112' **B&U &Pi8§£I£ 

ttft*«i:«aL, »BtH*flM*tt. mwm\zmmLfc 
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[0 114] £t±***9IK:^ST*U^U**fi!Ea. 
I/- T >T-rfR=?ifi^NM d TEfiS ft£ ^ S fc co <fc 

D , mmmn^s < n ) , e*«Mt£g <n> 

[0 115] ££7?, i^SSm^^SBl 1 1 * -1 Ot:- 
A^^r-vgpi 1 6' tCA*£n£}£££mg&l 13' - 

1-113' — k^s©ies£««ia«©siifi^ oua 

^ft-^ft, xi (n) -x k (n) t^f 

Xh (n) =| (n) s (n) exp (j ( h — 1 ) 

<!> = (2 7t/ A) d s i n 6 

SI, h=l, 2, k <£TFH«> , 

OT©5J*fttSSn« (HSU >->*;H/-K 

[0 116] L^U Sftfifxh (n) icteu 

<h» T#*#*>*«T#tt<&S<&-e* x h (n) £C 

Xh (n) =£ (n) s (n) exp (j (h— 1) 
O) + I h (n) +N h 
30 I h (n) fiT**«\ N h tt#lFJ*#«SU 

[0 117] 2T> MMSE^X-T h^ffSPl 15' — 

i^nuvmw\z-D^xmmr^o ^ctn mm 

[0 118] S^a!cOJ:e>fCMMS E^X-f hSUMBl 1 
5' — 1 ICte, Sfifi^xi (n) -x k (n) , JfJOff 

881 i 6* -2 o&fttimn. ^mmn (p i lot^i 

^*<B»»HI^T*!K P (n) (= s (n) ) ^A* 
^ $n^>o MM S E^X-f htgffgB 115' — 1 tt, MM 
SE^7X>r hlwi (n) -w k (n) ^^OTJUJ'U 
XA (LMS) (CfieoT@i±J*r^o 
[0119] w h (n+ 1) =w h (n)-h/z(P 
(n) -y (n) ) * x h (n) 

y (n) U10»81 1 6' -2 0 cotil^fi^T 

[0 12 0] 
[*«9] 

5^ 



(11) 
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k 

y(n)= X x h (n)w h*(n) 

[0 12 1] T^SftS. Sfc, MttJfeSSr^U ^ 
^SJitwh (0) ttKff^«fct)igaCK«f n«cfc 

[0 12 2] *Tu©LMS7;WJXATH MM S 

k 

y(n)= £x h (n)w h *(n) 



20 



E^X-f hfflw h (n) tt. y (n) (n) (= s 

(n) ) Kjfi^<cfc-3K:*J»<Sn, V (n) = P (n) 
(=s (n) ) <fc&£RMCw h (n) 8$£t5. 
[0 12 3] S£oT. 

MMSE^X-fhlwh (n) CO^lfttCioT, 
[0 12 4] 
[*SCl 0] 



k k 

= ^^(n)s(n)exp(j(h-1)0)w h '(n>f5;i h (n) w ;(n)ffN h w;(n) 

h=1 h=t h =i 



[0 12 5] fcistfa^FSHJi, 
[0 12 6] 
[ft* 1 1 ] 

k 

£l h (n)w h "(n) 

h=1 

[0 12 7] ttflJjitaSn. y (n) (tt 

h (0) <h LT. £IX;&fflfg£ffiftStfffli: 1 1 5' -2 
*»6©3ai**I«l*36«**ffl«r»* (w h (0) =a h t 
tS) 'itCcfcO, w h (n) SrifijIfc^'ffcStt-Si 

[0 12 8] -€"LT\ AXttJSK:^tt£nfcffcC0i£ffii!fc 

^aagpi ii' -2~i i r — pfciju-c tinsel 

MS§P (n) (=s (n) ) #A;t>Sft. 
-v*rt©inJ|£»©ffla«^*#flH«^P (n) (=s 

(n) ) fC#?L<-r-5«fc'5fCMMS E^X-f Hfi©1SSS 

[0129] <tci5d<, mms e^x-t hme>&m&® 

(n) (=s (n) ) KjfitfttSft* 

&/tx©flMHflE*ai*-e»i*tt€ <n) wtt^^^ti 

[0 13 0] **9BK:*S^Ttt. ««ft;«ftSt 

115' - 3 (C&t^T, MM S E tfX'f 1 
1 5 ' - 1 2£tf SJ^fafftSg^ftiftSgB 115' -2* 
■SCDMMS E^X-f hMRtf£U#:#fai£/£&ft£ffl^T 

**fl:ffft«SHiU irams§ii6' -2 0<dhj#«^ 
tr) itsiifcl^o. rtxofiMftfllft (I (n) ) » 

[0 13 1] «te{k^ft©gCffi^i£^Sft^-r-5HiItC. 
Wt5 (ffi. MMS E^X-f HfflK>g£tiS^fe«gE»ClSiW 



[0132] $j3fc#ffltt£ffift&t*ffi 115' - 2 tt. 

Atizntzgimm^x.b (n> £ffl^x. j&rFcosdSK: 

[0 13 3] BP*, 

20 [0134] 

[*5£l 2] 
a 1= 1 



_ ^(n)s(n)exp(j<l>)+| 2 (n)+N g 

£ (n)s(n)+l,(n)+N 1 
= A,exp(j<tO 

^ x„(n) 
x,(n) 

_ £(n)s(n)exp(j(k-1)g>)-H k ( n )+Nl 

4'(n)s(n)+l 1 (n) + N 1 
= A k _,exp(j(k-1)ct>0 

[0 13 5] A] ~A k -i tt, T*3fiRC««* 

JHW^SlCfcO, Wife 1 ttt/&^/«tl/»C0t?a h ©I 

[0 13 6] ST. MtetttSftStSgB 1 15' -314. 
MMSEW hgi#gM>£><7>MMS E'^X'f hffl<0« 
**aw h * (n) KCfeME^fttfttftftan 

r. Sttfcftftf (n) s*scct£oTjmir*. 

[0 13 7] 
[ft* 1 3 ] 
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f(n) = 



1 



w *(n), ah 



h=1 



Ia h | 



[0 13 8] Z.Z.T\ ah / I ah I <b U iiJ*;£ft}t 

ah =Ah-i exp (j (h~l) 3> " ) 

z(n) = y(n)f(n) 
k 

X^" (n)s(n)exp(j(h-1)0)w h *(n) 
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x h (n) =£ (n) s (n) exp (j (h- 
1) <D) £>exp (j (h-1) <J>) tCT^£*:Wfi^ 

16' -30H y (n) t 
f (n) ***U z (n) Zfttl'tZo HPt3, 
[0 13 9] 
[»SC1 4] 



h =1 I a h | 

i)l h <n) w ;(n>f£N hWh '(n) 

h=1 



+ • 



Sw h *(n) 



[0 14 0] ^tB^-T-S). fiL, ;^T*. 
[0 14 1] 
[»5tl 5] 



[0 14 2] T'fe-5^e. ^OtB^z (n) tt, 
[0 14 3] 
[*5t 1 6 ] 



= exp(j ( h — 1)0" )s exp(j ( h — 1)0>) 



£w h *<n)l h (n>+yw h *(n)N h 
z(n) = f(n)s(n) + -!=l. 



h=1 



s^n)s(n) 



[0144] tmznz. 

[0 14 5] CftCtO. ««flE**-r€ (n) fltBtf 

s (n) ©#StiLTl*15itfc. y (n) ±mz f 
(n) £^3¥bTl»S&«e>, MMSE^X-T MicoMsii 
#«wn * (n) (Dmmz&Q&tbZtlfry (n) Oft 

[0146] £888S*j£gB 117' tt, z ( n ) *<A:*J 40 

snat. iMfifi^s (n) <Do%^t^mn (p i lo 
rmnm) p <n) (=s (n) > ©tt^^s^z 

(n) tCHtgtb. £ (n) Is (n) I 2 £f#T. 
0SE*PT3b* 1/ Is (n) | 2 SrdntC*#-r-5Cli: 
tCfcOl (n) ^dTtt. £ (n) ©ffi*, 

" (n) tLT*». UI&8I1 18' \Z-£V>mm#i®i£ 
'* (n) 

[0 1 4 7] tot. 3flSE§§l 1 8' ©tti^Jz i (n) 



[0 14 8] 
1 7] 



z 1 (n) = z(n)^'*(n) 

= £(n) £ *(n)s(n) 
s| £"Cn) | 2 s(n) 

[0 14 9] <t&£. 

[0 15 0] R AK E-a 1 19' tt, 1 

i 8* <7>ai^2 1 (n) RtfffiffiiM&gaBi ir -2 

-1 1 1' -pTEmHc£j*L&ra^ (z 2 (n) -z 

p (n) ) kwlt, Jtn-zti/txziKDmj&zmtom 

[0 15 1] HP "6, 1 = 1, 2, ptU ilffilHSE 

i/^XB©ai*«^ftz i (n)=l€i " 
(n) I 2 s (n) <hf£<b, RAKE^gBl 19* 



(13) 
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COtB^Z (n) tt, 
[0 15 2] 



Z(n) = £*,(n) 



1= 1 



= Ek"(nf s(n) 



i= 1 

[0 15 3] £fcZ>o " T\ #A°XCOft^t'^, s 
(n) OMiLTl " (n) I 2 &$>Z><DT\ A° 

[0 15 4] ^-^WtfiBl 2 0' It Z (n) tcS^ 
^Tr-^flS^fTft^, s " (n) ^tU^f^, ft> 
afflWJCtts " (n) =s (n) WSSDS 
#ilts " (n) tllimo 

[0 15 5] ST, ^-^«3t«<0«^tt, HffittfflSi 

»i i2' - i- i i2 f - p <D^n^n\zx-h^n 

& 0 ££T\ mihWL&Wffi 1 1 2 ' -lKA*Stt;fc« 
iUffggl 2 1' —1 — 1 2 1' -klCJcoT, e 

mmm^mi 1 7' ^6©^e«»ttj ~ <n) <t* 

ff$n, I " (n) s (n) *ft6n5. 

[0156] 122' - 1 tt, 5J*#fi]*5£«R 

flt»«l 1 5' -2^60SJ**rpJlft««»ah " 

(n) s " (n) £<B*ff*fTfc:'5. 



[0 15 7] BP*>, 

SB* ih (n) = 

[0 15 8] 
CRStl 9] 



I** SB' ih (n) t-TS 



(n) s " (n) ah 



a h s exp(j(h— 1 ) o") 



[0 15 9] T*S^6. 
[0 16 0] 
[£$C:£2 0] 

SB' 1h (n) = ^ (n)s"(n)exp(j(h-1)cl>") 

[0161] tg^Wo 

[0 16 2] :n«§M^x h (n) = a (n) s 
(n) exp (j (h-1) KO^TgJKK, 
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